Effects of calcium ion-implantation of titanium on bone cell function in vitro.
The modification of titanium (Ti) surfaces by ion-implantation has previously been reported to enhance osseointegration in vivo. However, the mechanisms underlying the apparently improved biocompatibility of these novel implant materials are unknown. The aim of this study is, therefore, to determine the precise effects of calcium ion-implanted Ti on the functional activity of bone cells in vitro. Flow cytometry (FCM) and the reverse transcriptase polymerase chain reaction (RT-PCR) were used to measure the response of bone-derived cells to key bone-associated components, including alkaline phosphatase (ALP), bone morphogenetic protein receptor-1B (BMPR-1B), bone sialoprotein (BSP), osteonectin (ON), and osteopontin (OPN). FCM analysis showed that BMPR-1B, BSP and particularly OPN were significantly up-regulated in MG-63 cells cultured on Ca-implanted Ti compared with control nonimplanted Ti. Moreover, the effects of this novel Ca-Ti surface were found to be mediated, at least partly, via gene activation, since RT-PCR demonstrated the presence of notably elevated levels of OPN mRNA transcripts in the MG-63 cells. These findings thus show that Ti surfaces implanted with Ca ions can enhance the expression of certain bone-associated components in vitro, and suggest that this effect could be the cause of the potential benefit of this material on bone in vivo.